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An  experimental  test  facility  has  been  developed  to  simulate  to  a cert 
decree  in  a laboratory  the  loading  and  thermal  environment  experienced  by  gun  bar 
in  automatic  weapons.  The  test  facility  is  capable  of  pressurizing  ho  Mow  thick- 
ly lingers  cyclically  at  a rate  of  550-600  cycles  per  minute  and  at  pressures  of  5 
l.g/vnT.  The  risi  time  of  the  pressure  pulse  is  less  than  1 millisecond  (strain  r 
of  about  3/second)  and  test  temperatures  are  260°C,  538°C  and  815°C.  Temperature 
held  constant,  during  the  test. 

An  automatic  air  driven  hammer  is  used  as  the  energy  souv:c  to  provide 
cyclic  loads  and  a solid  loading  medium  is  used  to  transmit  pressures  in  the  spec 
This  report  discusses  the  background  of  the  program,  the  development  of  the  appar 
and  the  results  to  date. 

The  facility  was  initially  designed  and  built  to  test  potential  gun  ha 
materials  and  configurations.  Currently  being  tested  are  specimens  fabricated  fr 
CO 2 7 , Udimet  700,  and  conventional  Cr-Mo-V  steel. 
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1 ' V fleet i v«'  modulus"  frequency  equations  have  beer  solved  for  a stiff  mat rix-st i f t 
infi»r'-iny,  layer  material  and  for  a soft  matrix-stiff  reinforcing  layer  material; 

1 re 'Mi  Its  are  presented  m graphs  depicting  the  variation  of  dimensionless  frequent 
t h changes  in  dimensionless  thickness  ratio.  For  a small  number  of  layers  parallel 
tlie  I'rei  surfaces  and  for  small  values  of  thickness  ratio, y , for  laying  perpen- 
‘ular  to  the  free  surfaces,  the  microstructurc  effects  included  in  the  "effective 
i ffness"  theorv  become  dominant  and  the  resulting  modes  differ  considerably  from 
e corresponding,  "effective  modulus"  theory  modes.  However,  for  a large  number  of 
vers  parallel  to  the  free  surfaces  and  for  large  values  of  thickness  ratio,>  , for 
ye  ring  perpendicular  to  the  free  surfaces,  the  "effective  modulus"  theory  gives 
suits  in  excellent  agreement  with  the  "effective  stiffness"  theory. 
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A series  of  tests  were  conducted  to  determine  the  most  feasible  confinnr.it  ion 
for  an  artillery  primer  that  would  be  suitable  for  both  hand  and  automatic  feeding. 
Various  fillers  were  also  tested  to  obtain  an  optimum  ignition  train.  Because  of 
their  interrelation,  various  firing  mechanism  characteristics  were  considered,  with 
a more  compatible  cannon  initiator  (firing  unit)  - propellant  ignition  train  interface 
being  achieved. 
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The  stress  intensity  factor  for  a thiok-wn 1 led  cylindrical  section  with  a 
J * .1  i v.h t . radial  crack  has  been  obtained  by  a modified  boundary  co’ location  method. 

In*  results  obtained  by  this  method  are  in  good  agreement  with  previously  obtained 
xnerimental  results.  The  application  of  this  method  to  other  component  configuration 
an  give  an  accurate  k-calibration . 
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The  dimensions  of  a composite  gun  tube  consisting  of  a cylindrical  liner  and 
a cylindrical  jacket  of  dissimilar  materials  necessary  to  endure  given  internal 
pressures  are  determined  theoretically. 

The  dimensions  are  optimized  with  respect  to  effective  cost  which  is  defined 
in  terms  of  both  material  cost  and  cost  per  pound  of  weight  to  the  external  system 
(penalty  factor)  within  constraints  imposed  on  the  stress  levels  reached  in  liner  and 
jacket  through  a yielding  criterion. 

Results  are  presented  for  a steel  liner  - glass  epoxy  jacket  composite  tube 
for  a variety  of  costs  per  pound  to  the  external  system.  Comparisons  are  made  with 
respect  to  minimum  weight  design  and  conventional  tube  designs. 
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A derivation  of  a couple-stress  theory  for  a laminated  medium  is  developed 
in  detail.  Simple  thickness  modes  are  used  to  show  the  relationship  of  the  thoorv 
to  a corresponding  effective  modulus  theory.  Simple  wave  propagation  problems  are 
i a'd  to  show  when  the  new  theory  is  dispersive  in  nature. 
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The  steady-state  vibration  of  an  infinite  plate  with  collinear  cracks  is 
considered  for  low  frequency  cyclic  loading.  The  formulation  of  the  mixed  boundary 
value  problem  leads  to  a dual  trigonometric  series.  The  Schwinger’s  method  gives 
an  automatic  perturbation  scheme.  The  dynamic  stress  intensity  factor  is  found  to 
be  higher  than  the  corresponding  static  one.  The  inertial  effect  on  the  stress 
intensity  factor  becomes  significant  only  when  the  frequency  nf  the  external  load  is 
close  to  that  of  the  shear  wave. 
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[he  mode  of  loss  of  stability  of  a hinged-hinged  beam  subjected  to  a concern 

I,  transverse  follower  force  applied  at  the  center  of  the  beam  is  considered. 

the  nature  of  the  nonconservative  applied  load,  the  flexural  and  torsional 
ii  it  ions  of  the  beam  are  coupled.  The  effects  of  warping  rigidity  and  internal 
vtcrnal  damping  have  been  included  in  the  differential  equations  of  motion.  The 
lity  problem  is  solved  in  an  approximate  manner  by  mean* 1,  of  an  adjoint  variatioua 
:;>le.  Several  graphs  are  presented  to  demonstrate  the  effect  of  the  various 
i o.',  and  rigidity  parameters  on  the  value  of  the  flutter  load.  These  results  re- 
hat.  in  the  absence  of  external  damping,  the  value  of  the  flutter  load  becomes 
varily  small  as  the  internal  damping  parameter  associated  with  flexure  lends  to 
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Prior  collocation  results  are  combined  with  new  collocation  data  and  analyzed 
using  two  parameter  data  approximation  methods  and  fracture  mechanics  methods.  A 
general  K calibration  is  obtained  for  "C"  shaped  specimens  which  have  outer  to  inner 
radius  ratios,  W * r2/'ri*  ^etwee^  1-4  and  '.5. 

The  K calibration  for  "C"  shanr  pecitnens  is  found  to  depend  on  the  load 
eccentricity  to  specimen  thickness  ratio,  x/t,  as  well  as  the  usual  crack  depth  to 
specimen  thickness  ratio,  a/t . The  K results  are  presented  as  tabular  and  plotted 
values  from  a cubic  spline  surface  used  to  approximate  the  collocation  data  and  as  a 
polynomial  approximation  of  the  collocation  data  over  a more  limited  range  of  x/t. 
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A detailed  metal lographlc  Investigation  of  the  phenomenological  development 


of  central  burst  defects  during  hydrostatic  extrusion  was  conducted.  The  character- 
istic extrusion  pressure  versus  billet-displacement  curve  of  extrusions  containing 
center  hurst  defects  was  periodic;  each  periodic  segment  consisted  of  a constant 
pressure  part  during  which  the  extrusion  velocity  was  slow  followed  by  a decreasing 
pressure  part  during  which  the  extrusion  velocity  was  rapid.  It  was  established  that 
'luring  the  part  of  the  cycle  exhibiting  slow  billet  movement,  near  the  billet  ceriter- 
> 1 nc  beyond  the  end  of  the  die  deformation  zone,  small  microcracks  formed,  linked-ep 
1-v  tensile  fracture  and  formed  a rather  large  cone  shaped  defect  exhibiting  little 
crack  opening  displacement.  During  the  portion  of  the  periodic  cycle  exhibiting  rapid 
billet  movement,  the  cone  shaped  defect  developed  into  a typical  central  burst  defect 
by  shear  fracture  at  the  crack  tips.  It  was  established  that  the  volume  of  material 
inmediateiy  behind  the  rather  larqe  cone  shaped  defect,  present  in  the  deforming  billet 
at  toe  end  of  the  slow  velocity  part  of  the  periodic  cycle,  behaves  as  a rigid  body 
thereby  forcing  the  material  In  the  die  deformation  tone  near  the  die  surface  to  sguirt 
by  this  rigid  body  as  It  moves  through  the  die  orifice.  Th:.  entire  central  burst 
defect  after  the  rapid  forward  billet  movement  lies  beyond  the  end  of  the  die  defor- 
mation zone  and  thus,  with  further  extrusion,  the  entire  cycle  can  repeat.  The 
squirting  action  of  material  past  the  rigid  body  was  responsible  for  both  the  shear 
fracture  near  the  crack  tips  and  the  large  crack  opening  displacement  of  the  central 
burst  defect.  j 
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This  report  describes  the  stress  analysis  of  a mucclo  brake  by  the  finite 
element  method,  NASTRAN,  The  model  is  described  with  its  constraints  and  pressure 
loads,  and  results  given  for  two  different  conditions.  Results  of  one  analysis  are 
compared  with  a measured  stress  to  identify  the  magnitude  of  pressure  loading.  Pin 
results  include  maximum  principal  and  maximum  shear  stresses  with  direction.-  of 
principal  stresses. 
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|-i>  :> t udy  the  J istrifmt ion  ot  the  heat  affected  zone  in  tin.  bore  s'ir«  ace  '' 

. ■ i tubes,  a 105mm  M137  howitzer  fired  tube  was  examined.  Twelve  sections  alonj.  me 
tty  i h of  tne  tube  wore  obtained,  each  section  being  examined  at  four  positions.  I lie 

i rrihution  of  heat  affected  zone  from  origin  of  rifling  to  about  .30  inches  Meyond 
i*ei'i,t  to  support,  the  temperature  profile  calculations  of  Nordhcim  «*t  a 1 11,  who  .alcu- 
itcd  a here  surface  temperature  of  1(100°C  at  the  origin  of  rifling  and  8()0f.  .it  nhou! 

iiahes  beyond.  A heat  affected  tone  was  observed  near  the  muzzle.  Thi  • plienomenoi 
; ? I ■*  1 ■ . i red  t>»  result  from  friction  between  the  projectile  and  the  bore  surf  a.  e 

Tl.-v  literature  pertinent  to  a study  of  heat  affected  zone  dcvelopm.  it  is 
■viewed.  An  attempt,  is  made  to  interpret  the  data  in  term:,  of  the  chemieal  and 
n»‘rmal  history  of  the  bore  surface. 
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An  existing  asthod  for  estimating  the  average  wear  rate  over  the  life  of  a 
weapon  is  revised  to  Include  the  effect  of  TIOj  additive.  Wear  rates  confuted 
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The  cxtensional  vibrations  of  simply  supported  rectangular  plates  are  consid- 
ered from  the  viewpoint  of  the  recently  derived  "effective  stiffness"  velocity  cor- 
rected Sun  plate  theory  by  passing  solutions  harmonic  in  both  plate  width  and  length 
through  the  differential  equations  of  motion  and  boundary  conditions  such  that  the 
i uiulury  conditions  for  simple  supports  arc  automatically  satisfied.  The  results  are 
compared  to  cxtensional  frequencies  for  a reduced  "effective  modulus"  velocity 
corrected  Sun  plate  theory.  It  is  concluded  that  for  extensional  vibrations  a higher 
order  approximation  in  going  to  the  plate  theory  is  necessary  to  bring  out  the  effects 
of  mi crost picture  which  are  present  in  the  continuum  theory. 
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In  this  paper  wc  have  computed  the  energy  release  rate  for  a or;*,  1 i « 
.simul r >neuusly  to  mode  1 and  mode  l!  conditions.  The  energy  v.us  vnmptit  ed  ! ;*  t;. 

jinte]Hiid‘?nt  integrals,  using  the  elastic  solution  of  a deflected  crack,  In*  m,.  a 
hr.uieh  and  a propagation  branch.  The  elasticity  solution  was  obtained  from  the 
functional  integral  equations  by  the  process  of  iterations.  I'll i s process  lead*  t 
point-wise  exact  solution  in  the  limit  as  the  propagation  branch  goes  t;<  om,  1 
estingly  enough,  the  results  indicate  that  the  solution  in  the  limit  as  ; h.  nrnp;: 
branch  goes  to  zero  is  not  the  •*ame  as  the  solution  with  no  ! Mncii 

Ib’ing  tiie  drift'  ith- I twin  criterion,  incipient,  paths  of  propagat  i - *i*  <t  si; 
a crick  were  obtaincil  from  the  maximum  vain  of  -he  energy  release  rate.  N !*.  r i: 
the  validity  of  the  results,  a,-,  experiment,  •diich  gives  a pur**  rod  II  i-oimh  ur 
tlie  t.ip  of  the  c.rack,  was  deviso.J.  The  result:,  were  u:  excellent  i •r;*i..<  r.t  \itb 
theory.  The  energy  release  rate,  m parametric  form,  can  bo  used  for  any  n.  • 
iectcd  to  mode  I and  mode  IT  loading  eondi  t i i .e- . fo  the  authors'  ki".*wledg'  h 
expression  for  the  energy  release  rate  dees  exist  in  the  literature. 
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structure  factor  prompted  us  to  calculate  this  value  by  using  a simple  mt  I.  previ  { 
ously  developed  by  us,  for  the  electronic  charge  distribution  with  pavatnei  • i ■-  deter-  [ 
mined  from  a given  set  of  allowed  formfactors.  l;or  the  allowed  form  fact  w • xjic  r i - j 
mental  values  of  Raccah  ct  al  were  used,  lor  T « 0°K  we  found  |l;{'442)  I <s.n8'2  + 0 . D l o, | 
compared  to  Trucano  and  Battorman’s  bond  value  of  0.089  f 0.007  converted  :*  l 0°K.  I 
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This  report  covers  the  malfunction  investigations  o t three  gun  tubes: 
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[ caused  by  premature  detonation  of  the  projectiles. 
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PLIMI 


A computational  scheme  is  derived  for  describing  stable  geodesic  curves  on 
surfaces  of  revolution,  where  "stable"  refers  to  the  particular  geodesics  along  whi l.Ii 
a flexible  filament  may  be  wrapped  without  lifting  from  the  surface  or  slipping. 
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A series  of  MC"  shaped  fracture  toughness  specimens  from  4330  steel  forged 
cylinders  have  been  tested  using  the  general  tcs*  procedure  recommended  by  ASTM-1.399. 
A wide  range  of  specimen  sizes  were  tested  and  no  significant  size  effect  on  the 
fracture  toughness,  as  measured  by  this  specimen,  was  found. 

Crack  growth  during  fracture  toughness  tests  was  measured  using  an  ultra- 
sonic technique,  based  on  these  results  and  on  a compliance  analysis,  the  use  of  a 5 
percent  secant  offset  fracture  criterion  is  recommended  for  this  specimen. 

Standardized  specimen  dimensions  for  utilization  of  the  "C"  shaped  specimen 
for  testing  a variety  of  thick-walled  cylinders  arc  recommended. 
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Ten  composite  strips  with  a hole  (D/W«3/4)  were  loaded  to  failure  under 
tension.  Failure  stresses  and  strains  were  compared  with  the  composite  ultimate  strcngi  hs 
The  results  showed  that  while  the  hole  reduced  the  composite  strength,  the  eftcct  on  ‘ 
strain  however  depends  on  the  properties  of  composite  components.  The  strain  was  j 

reduced  in  boron- aluminum,  but  increased  in  boron-epoxy  and  in  fiberglas-epoxy. 
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I 1 J A B1  TRACT  -1 

Factors  of  stress  concentration  were  determined,  experimentally  and  analyti-  j 
cally,  for  boron- aluminum,  boron-epoxy  and  fiberglas-epoxy  composite  material  strips  i 
containing  a hole  under  tension  or  bending.  In  total,  ten  combinations  of  constituent  [ 
modulus  ratio,  lamina  orientation  and  fiber  volume  fraction,  and  three  values  of  hole  I 
diameter  to  strip  width  ratio  were  investigated.  Experimental  values  were  obtained  by  j 
means  of  electric  resistance  foil  strain  gages,  and  analytical  results  from  the  NASTP.AN* 
finite  element  analysis.  It  appears  that  stress  concentration  could  be  minimized  by  \ 
employing  angle  ply  instead  of  uniax:'  *1  or  cross-ply,  by  reducing  constituent  modulus  j 
ratio,  and  by  adjusting  fiber  volume  fraction.  Further  work  is  necessary  in  order  to  1 
optimize  these  parameters. 
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A Nickel-Titanium  memory  material  was  studied  for  the  purpose  of  character- 
L'in;;  its  stress-strain  behavior,  energy  absorption  capacity,  and  cyclic  response. 
Instrumentation  problems  encountered  in  the  testing  of  this  unique  material  rre  dis- 
cussed from  the  standpoint  of  thermal  recovery  effects  on  strain  readings  from  strain 
gages  and  LVDT-type  extensometers . Nickel  foil  type  temperature  sensors  were  used  to 
measure  surface  temperatures  from  heat  generated  in  the  course  of  plastically  straining 
the  material.  In  addition,  the  sensors  also  monitored  the  heat  applied  to  the  specimen 
to  effect  thermal  recovery  from  t.he  plastic  strain.  Temperature-tine  curves  using  a 
strip  chart  recorder  exhibited  possible  phase  changes  occurring  in  the  material  during 
thermal  recovery  after  the  half  cycle  of  straining. 
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Toughening  of  organic  matrix  material  has  been  shown  feasible  using  prccipi-  | 
tated  rubber  particles  as  the  discontinuous  phase  in  epoxy  resins.  Physical  tests 
consisted  of  recording  the  work  required  (as  a measure  of  toughness)  to  separate  a 
cantilevered  cleavage  specimen  of  epoxy  matrix  with  and  without  these  particles.  Data 
is  also  presented  from  ASTM  tensile  tests  to  assess  the  extent  of  sacrifice  in  elastic 
modulus  and  ultimate  tensile  strength  caused  by  the  additions. 

Results  are  presented  for  three  related  epoxy  resin  systems  and  three 
hardeners  while  holding  rubber  additions  at  0 or  10  ppM  resin.  Several  resins  used  in  j 
filament  winding  or  casting  of  composites  show  beneficial  increases  in  toughness.  jj 
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U ABSTRACT 

A relative  optimization  of  llaugcr's  problem  with  a circular  cross-  .vet.  ion  is 
accomplished  by  the  application  of  an  adjoint  variational  principle  in  « on j nnet ; on  with 
a generalized  Ritz  procedure.  Considerable  weight  reductions  are  shown  »n  he  possible 
within  the  bounds  of  imposed  constraints  for  a two  term  Rit2  approximation  of  Hunger ' s 
problem.  The  circular  cross-section  optimization  is  shown  to  yield  a re) at i w l .•  lower 
mass  than  a corresponding  procedure  for  a rectangular  cross-section. 
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With  little  actual  effort  and  no  recourse  to  new  derivations,  a flexural 
theory  for  laminated  composite  beams  is  obtained  directly  from  a reduction  of  existing 
flexure  equations  for  composite  plates.  Results  previously  developed  for  \ la'r  strips 
are  shown  to  be  directly  applicable  to  beam  problems  if  slight  changes  are  made  in  the 
elastic  constants. 
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The  kinematics  of  rotating  deformable  solids  are  developed,  and  a con >«•  real i on 
i .w  is  postulated.  The  general  equations  of  motion  for  a deformable  solid  rctaUng 
, a fixed  axis  are  obtained  from  this  conservation  law,  which  then  serve-  as  the 

- theoretical  basis  for  the  derivation  of  suitable  beam  theories  for  rotating  beams  and 
shafts  subjected  to  conservative  and  non-conservative  loads.  The  effects  of  internal 
' and  external  damping  as  well  as  gyroscopic  inertial  forces  are  included  in  the 
[ formulat ion. 
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Reprinted  from  developments  in  Mechanics, 
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Midwestern  Mechanics  Conference:  26. 

In  this  paper  we  have  investigated  the  navurc  of  ^tro 
a ted  with  a crack  inclined  to  a bimaterinl  interface,  under  gen 
The  stress  singula  ities  were  obtained  from  the  eigenvalues  n! 
equation.  Careful  study  of  these  results  indicated  a physical 
no  angle  of  inclination  of  the  crack  tip  to  the  interface  for  -vl 
had  the  same  order  as  that  of  a crack  tip  lying  in  either  of  Mi 
The  problem  was  then  reformulated  incorporating  bomaf 
couple  *|  ,-orv.  The  most  dramatic  result  found  was  t >’ :* t 

possi  • eij;les  of  inclination  of  a crack  to  the  interface  for 
ft  ■■  field  of  a crack  in  a homogeneous  material  could  lie  pres- 
that  there  arc  only  two  possible  paths  of  propagation  of  a crac 
interface. 
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A series  of  laboratory  isothermal  heat  treatments  was  employed  to  develop 
and  characterize  the  low-temperature  transformation  products  or  microstruetup's  in 
largo  cylindrical  forgings  for  pressure  vessels.  Tensile  properties,  hardness,  ami 
impact  energy  transition  curves  were  determined  for  the  various  micros true t uros  pro- 
duced. Of  the  three  microstructures  investigated,  tempered  martensite  provided  the 
optimum  combination  of  strength  and  toughness.  The  tempered  bainite  structure  dove  I 
oped  during  isothermal  transformation,  produced  both  low  yield  and  impact  strengths. 
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The  non-linear  equations  of  motion  of  a slender  beam  rotating  at  constant 
angular  velocity  about  a transverse  axis  are  formulated.  The  state  of  stress  in  Un- 
bar is  assumed  to  consist  of  two  parts:  (i)  the  initial  state  of  stress  associated 

with  the  undisturbed  "equilibrium"  configuration  of  the  rotating  bar  and  fii)  the  state 
of  stress  associated  with  the  disturbed  motion  about  the  configuration  of  undi  .;turbed 
"equilibrium."  The  equations  for  the  equilibrium  state  and  the  disturbed  motion  are 
separated  and  linearized,  neglecting  non-linear  terms  as  well  as  gradients  of  initial 
displacements.  As  examples  of  the  theory  developed,  the  equations  of  motion  for  the 
longitudinal  and  flexural  deformations  of  a rotating  bar  carrying  a tip  mass  bit  dv 
rived.  The  longitudinal  displacement  and  stress  are  shown  to  become  unbounded  at 
certain  rotational  velocities. 
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u aiitiuct 

In  the  Bayesian  approach  to  determining  inferencing  information,  the  likeli- 
hood function  is  often  used  as  the  conditional  distribution  of  sample  outcome  given 
the  population  parameters.  For  the  more  difficult  problems  involving  quantities  which 
are  functions  of  more  than  one  population  parameter,  use  of  the  likelihood  function 
can  lead  to  very  tedious  computations.  Computational  efficiency  can  be  improved  in 
many  instances  if  the  distribution  of  estimators  is  used  rather  than  the  likelihood 
function.  The  use  of  the  estimator  distribution  in  determining  Bayesian  intervals  is 
discussed  with  application  being  made  to  the  Weibull  mean.  Exactness  from  a classical 
frequency  viewpoint  of  the  Bayesian  intervals  assuming  uniform  priors  was  also  studied. 


, WHICH  1* 

60 


L 


j 


DD  .T..1473 


obmliti  ROW  ahmv  us«. 


Unclassified 

Security  Clssslficstion 


Unclassified. 

^*curir^C^«*ific«tio^ 


1 ONITINATINO  ACTIVITY  fCoffW«W  Rit)«; 

RJRORT  MCURI  T V C L.  A**l  F 1 C A TIVN 

Unclassified 

Watervliet,  N.Y.  12189 

it.  OROUR 

1 RKRORT  T 1 TIE 

PHOTOELASTIC  STRESS  ANALYSIS  OF  TWO  SLIDE  BLOCK  BREECH  DESIGNS 

a OFICAIRTIVE  NOTH  (Tvpa  at  tapatt  and  liretualva  daft) 

b tuTMORiti  (Flrai  namm,  mlddla  Initial,  JaaiViama; 

G.  Peter  O'Hara 

-■  rr  ....  .... 

DOCUMENT  CONTROL  DATA  RAD 


RIRflRT DATI 

November  1973 


la.  CONTRACT  OR  ORANT  NO 

AMCMS  No.  662603.11.22300.01 

h.  PROJCC  T NO 

DA  Project  No.  1W562603A004 
Pron  No.  A l -3- 50002- (04)-M7-M7 


-2L- 


. O.NOIN  A TOR'S  RKRORT  NUM«IR<*> 

RWV-T-6- 52-73 


•6.  OTHER  RKRORT  NOlll  (Any  othar  n umbar*  that  may  6a  «««l(TA<y 
tttta  nport ) 

AD-772  9A2/9GI 


llO  DltTRIRUTlON  STATEMENT 

l 

Approved  for  public  release;  distribution  unlimited. 

II  IIIRRLCMEN  T ARY  NOTES 

U.  iRONIORINQ  MILITARY  ACTIVITY  | 

U.S.  Army  Armament  Command  * 

ji 

il  ABSTRACT 

The  work  presented  is  an  extension 
elastic  Stress  Analysis  of  Conventional  and 
WVT-6830  by  T.  F.  MacLaughlin.  The  current 

of  the  Watervliet  Arsenal  Report  "Photo-  1 
Serrated  Slide  Block  Breech  Designs", 
work  is  an  analysis  of  two  more  possible 

designs  for  slide  block  breeches.  The  "Open  Jaw"  design  is  a possible  lightweight 
configuration  and  the  "90°  LI"  would  be  useful  in  some  cases  where  space  is  limited. 
The  variation  of  fillet  stress  along  the  fil.st  is  reported  for  all  the  block  cavity 
fillets  along  with  stresses  at  other  points  of  interest.  The  lateral  deflection  of 
the  sides  of  the  breech  ring  is  also  reported. 
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A thermistor  varies  the  frequency  of  a tiny  oscillator  mounted  on  a Run  tube. 
The  temperature  signal  is  received  6 inches  away.  This  avoids  the  breakage  of  thermo- 
couple wires  because  of  recoil. 

A thermistor  causes  a circuit  to  oscillate  when  a gun  tube  reaches  350°F. 

One  wire,  fastened  to  the  gun  mount  instead  of  the  tube,  allows  a small  receiver  to 
warn  personnel  when  the  critical  temperature  is  reached. 


